Abstract. Under physiological conditions, in vitro interaction between the antiviral drug 2,7-bis[2- 
amino acids in a single polypeptide chain [2] .
Serum albumin is considered as a model to study the drug-protein interaction in vitro. It is a convenient protein for intrinsic fluorescence measurement due to the presence of tryptophan (Trp) residues which is highly sensitive to its local environment, and can be used to observe changes in the fluorescence emission spectra due to protein conformational changes and binding to substrates [3] . Therefore, study of the interaction between protein and drug molecules will help provide basic information on the pharmacological actions, bio-transformation, bio-distribution of drugs. The binding phenomena will also be useful to explain the relationship between the structures and functions of proteins. mol L −1 ,
1
. 10 -5 mol L −1 ) were transferred to a 10 mL flask. Then the solution was diluted to 10 mL with high-purity water. A blank system for absorbance spectra of TIL and HAS containing only 1.00 mL Tris-HCl buffer and diluted to 10 mL with high-purity water. A blank systems for absorbance spectra of (HSA + TIL) containing 1.00 mL Tris-HCl buffer, appropriate concentration of tilorone and diluted to 10 mL with high-purity water.
Results and discussion

UV-vis absorption spectra experiments
UV-vis absorption measurement is a simple and pertinent method that is used to investigate structural changes and to explore complex formation [28] . TIL exhibited one evident peak at 270 nm ( Figure 1, а) . To initially verify the quenching mechanism, the UV absorption spectra of (HSA) and difference absorption spectrum between ((HSA + TIL) -TIL) were measured and recorded. As shown in 
where F 0 and F are the fluorescence intensity in the absence and presence of bio-active substance, respectively.
They still display good linear correlations.
The values for K A and n derived from plots in Fig. 3 according to Eq. (2) are collected in Table 2 . Collectively, the fluorescence quenching of HSA by drug was caused by the static quenching, which supported the HSA UV spectral shifts [30] .
Binding mode
The interaction of BSA and small drug molecules may involve hydrophobic forces, 
where K A is the binding constant at a definite temperature T and R is the gas constant.
Consequently, the amount of free energy change ΔGº required for the binding is estimated from the following equation:
From the enthalpy change (ΔHº) and entropy (ΔSº), the mode of interaction can be assessed. It is suggested that if ΔHº > 0 and ΔSº > 0, hydrophobic interaction occurs, and if ΔHº < 0 and ΔSº < 0, Van der Waals and hydrogen bonds dominates, and if ΔHº < 0 and ΔSº > 0, is due to electrostatic forces [32] . The data for ΔHº and ΔSº of TIL binding to HSA are listed in Table 2 . With respect to recognized literature data on analogous systems [19, 33] , the negative values of ΔHº and ΔSº can be attributed in part to van der Waals forces and in part to the formation of hydrogen bonds.
Energy transfer from HSA to TIL 
where r is the distance between acceptor (TIL) and donor (HSA), and R 0 is the critical distance when the transfer efficiency is 50%. The value of R 0 is calculated using the following equation:
where K 2 is the spatial orientation factor of the dipole; n is the refractive index of the medium; φ is the fluorescence quantum yield of donor;
and J is the spectral overlap between the emission spectrum of donor and the absorption spectrum of acceptor (Figure 4 ), given by:
where F(λ) is the normalized fluorescence intensity of the donor at wavelength λ, and ε(λ) is the molar absorption coefficient of the acceptor at wavelength λ. In the present case, K 2 = 2/3, n = 1.336, and φ = 0.118 [36] . Hence, from equations (5)- (7), we could calculate the following parameters are listed in Table 3 .
In conclusion, the distance (r) between HSA Trp214 and bound TIL was much less than 8 nm, and accorded with the relationship 0.5R 0 < r Table 3 . 
